There is growing evidence that gene amplifications were present in neural stem and progenitor cells during differentiation. We used array-CGH to discover copy number changes including gene amplifications and deletions during differentiation of mouse neural stem cells using TGF-ß and FCS for differentiation induction. Array data were deposited in GEO (Gene Expression Omnibus, NCBI) under accession number GSE35523. Here, we describe in detail the cell culture features and our TaqMan qPCR-experiments to validate the array-CGH analysis. Interpretation of array-CGH experiments regarding gene amplifications in mouse and further detailed analysis of amplified chromosome regions associated with these experiments were published by Fischer and colleagues in Oncotarget (Fischer et al., 2015) . We provide additional information on deleted chromosome regions during differentiation and give an impressive overview on copy number changes during differentiation induction at a time line.
Direct link to deposited data
Deposited data can be found here: http://www.ncbi.nlm.nih.gov/ geo/query/acc.cgi?acc=GSE35523. Data format Raw data: PAIR file, analyzed data: txt file Experimental factors SFME cells vs normal mouse genomic DNA, SFME cells grown as spheres and after differentiation induction using TGF-ß or FCS Experimental features SFME cells were grown as spheres for undifferentiated state. Differentiation was induced by withdrawal of EGF and addition of TGF-ß or FCS. Array-CGH experiments were done with undifferentiated cells, 24 h-TGF-ß differentiation induced cells and 12 h-FCS differentiation induced cells. Consent n/a Sample source location SFME cells (CRL-9392™) from ATCC 2. Experimental design, materials and methods
Cell culture and differentiation
SFME cells cultured in the absence of fibronectin formed spheres and served as non-differentiated controls. SFME cells were seeded on fibronectin-coated cultureware and allowed to grow for 18 h prior to differentiation induction with TGF-β or FCS. SFME cells were differentiation induced using above supplemented ATCC DMEM:F12 Medium containing TGF-β (10 ng/ml) for 8 h, 12 h and 24 h or DMEM:F12 supplemented with FCS for 8 h, 12 h and 24 h.
Cells were harvested and cell pellet was frozen before proceeding to DNA extraction as described previously (Fischer et al., 2014 genomics data) [1] .
Array-CGH data analysis
Array data were deposited in GEO under accession number GSE35523.
Signal intensity data were extracted from scanned images of each array using Roche NimbleGen NimbleScan v2.6 software. After spatial correction, the Cy3 and Cy5 signal intensities were normalized using qspline normalization. Following normalization a 10× window-averaging step is applied. For amplification and deletion detection we used the dynamic segMNT algorithm that identifies segments by minimizing the squared error relative to the segment means. To detect representative alterations and to minimize the identification of random alterations, we extracted segments with segment means greater than 0.1 threshold and a size greater than 250 kb. Deletions detected in undifferentiated, TGF-ß differentiation induced and FCS differentiation induced cells were summarized in Table 1 . We used this low threshold of 0.1 for amplification and deletion detection because we were using a mixture of cells. Fluorescence in situ hybridization experiments at a single cell level had shown that gene amplifications were present at various percentages of the cells and in various copy numbers per single cell [2] . For further confirmation of the usefulness of a low threshold we did TaqMan copy number assay for two amplified genes namely GFAP and FZR1. GFAP revealed a 0.347 log 2 ratio and FZR1 a 0.2 log 2 ratio.
qPCR analysis
TaqMan Copy Number Assays for genes GFAP and FZR1 were performed following manufacturer's instructions. We used the TERT TaqMan Copy Number reference assay for relative quantitation of copy number of target genes. Mouse genomic DNA (Clontech) was used as control standard for normal diploid copy number. TaqMan assays were run in two independent experiments, each in four technical replicates and results were analyzed using StepOne™ Software v2.0 and copy numbers were analyzed using CopyCaller™ software. Mean results of four technical replicates were summarized in Fig. 1a (GFAP) and b (FZR1). The copy number calculated by Software Copy Caller™ revealed an increased copy number 3-fold of GFAP for SFME cell differentiation induced by TGFß for 8 h, 12 h and 24 h. In SFME cell differentiation induced by FCS for 8 h, 12 h and 24 h, the copy number was 2.5, 3 and 2.5-fold respectively. The software also identified an increased copy number of 2.5-fold for FZR1 for SFME cell differentiation induced by TGFß for 8 h, 12 h and 24 h. Likewise we found an increased copy number of 2.5-fold for SFME cell differentiation induced by FCS for 24 h. These results confirmed our previous array-CGH analysis and FISH experiments. Interestingly the higher log 2 ratio values for GFAP in array-CGH experiments corresponded to an elevated copy number value in TaqMan qPCR experiments.
Discussion
Here we report detailed information on threshold choice for detection of gene amplification using NimbleGen 730K mouse whole genome array and correlation between log 2 ratio values and copy number values from TaqMan qPCR experiments. Here and in our previous report we detected a complex pattern of amplifications and deletions. Both amplifications and deletions were only detectable after a low threshold setting. Threshold settings of 0.8 used in many studies were very likely to miss alterations that were present in a subpopulation of the investigated cells. Our confirmation using qPCR strongly argues for a low threshold setting. This dataset is an additional step towards uncovering copy number changes upon differentiation in mammalian stem cells. Fig. 1 . Amplification analysis using q-PCR. Amplification of GFAP and FZR1 was analyzed by qPCR using the TaqMan copy number assays. SFME cells grown as spheres served as undifferentiated controls. SFME cells were investigated at three different time points with TGF-ß and FCS differentiation induction. Mouse genomic DNA served as standard for normal diploid copy number. The average copy number was 3 of GFAP in SFME cell differentiation induced by TGF-ß for 8 h, 12 h and 24 h. In SFME cell differentiation induced by FCS for 8 h, 12 h and 24 h, the average copy number was 2.5, 3 and 2.5 respectively. The average copy number was 2.5 for FZR1 in SFME cell differentiation induced by TGF-ß for 8 h, 12 h and 24 h, induced by FCS for 24 h. There was no copy number gain for FZR1 detectable in SFME cell differentiation induced by FCS for 8 h and 12 h.
